WO 2005/050069 



1 



PCT/JP2004/017085 





[0001] &&mt±. gffi^-f>fy^tifr>-;Wtm 



mn&^mm, mm. 



[0002] #:®»3|sf ^ g ft^ix^, ^it, >fb^xH^^^)^«F^^v nt. 



[0003] ^frS43SXSlc*3V^tt, 

IWfc^a&K**^— ©^cSiflsK^:!), ift^S (10 12 -10Vcm 3 ) O^XV^LS^ 



t7^W- joit/v-y^— ^5R^9^W— dS^§4xT*3U. ££>fc, r*i^<Z>^ 



1999f/^7Wh#I)o 



03/05 



[0004] L7>U ^tvfeO^^^— ^^j^^tLfc^^h^— $tM(C*5V ^Tb, T^X-v {; 
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^■Tr^R?^*— ^*K»t-c&5V— A'*t^HI^$ixT*55 (09;fctf* #§§200 
<n>UWiZ.^^^Y s 7^^— #^SrKltT*5i^- (0d*.»i, #^2002-47 

479-S§-^$&, #H2002-47480-^^^^#^2002-48240^##^) ^ 

[0005] t£o-c, ^itjoj^ois, ®^ /H4«r»*>oo, mmifi&ttm&v&v 
[0006] ^^js, mm^—^^^titc^—^uKmu ^is#©^om, 

[0007] -r^^^Kf*. v-aTDSIS^75WT^D, J^Ov- 3 TASs!S^40-100-e 

[0008] tfkMWfflbK ^7*b^—X*&Z^b*m&L)<\ 

[0009] 7vm&Mft*ttwx'$>z>z.ki>m&u<\ 

[0010] ^SCWW, ^5/^=f J*X&ZZ.bt>mizU< \ 

[001 1] a— ^-f ^BtOlllff 0. 005— 1 ix m-efe5w^^W*UV \ 

[0012] JIS K5600(D*^i^— ^!^(lmm^/l00 @ ) ^TSO^tt^SW^^ 
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[0013] Tm&<*x*<D^?vx?9^mmzxmfe&tizffi^Mffimtf25mNsx±t 

[0014] IB 

^^^Kffi^^ft^## 5. Onm 

#t£T— .A 146. 64g/mm 

3. om. 

mfeMM 10. 0 M m/s 

WfifrtfJPilS 75. 31mN/mm 

BhMtik 79 urn 

mmm^m 3oh z 

[0015] TIS^#-eO x CF „ NF <D^tl^ft<D7?^%mM\J-d&(DmmM&W, 

2 4 3 

^TlM%^TT?fc5-£/Wl£LV\, 
[0016] IE 

^^^/V:J?$2mm. lOmmX 35mmO^- h 

O „ CF Zf"7^ jfXtftm. 16SCCM 

2 4 

20mTorr 

800W 

mmmm 3o# 

NF :/^X-r NF /At 1 SLM/ 1 SLM 

3 3 

frti 3Torr 

u& lsot; 

[0017] ^-Tr^m^K n&f&mmz£V}&m£tvz>zbtf%-$iv\\ 

[ooi8] MQi&mmK 4*^is-T^ymxhz>z.btfi&&is\\ 

[0019] mm^-^u^. m& • mmftmmmmzm v ^zttm*^ \ 

[0020] *fc, «§bj Mfe^-/^^-r5^f B • ^mifcm&mwim-rzo 
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[0021] *$&Wfe, ->3Tr>m^75^XTX^. fr^saT Am&ftAO— lOOT* 



[0022] ->3TDmM&75£XTX*&>V), Tb^ymTAm&TiHO—lOOXh^'. 




[0023] *5l^-e^ffl$^L5#C@#3|Sf{i N iX3TDS!S^75^T-efe«9, ^O^gTARS 

. m~r€x^— ^bx^x^rnxm, ->3TAmm.^4o^mxh^ 

5UTX&Q* fr^iy3TAm&&40—100<D^<DXfotl^ #iCPS^«$tv^V^S 

[0024] 7vm=rj*tL,x^ mm^y—^um . t< K¥mft$mmw<v^—^mz.m 

[0025] ~7y$k=i\U (a) ^bTf*. #f^— ^/^n^-/^=f A ( a -l) *3 7^07^ 
^=f A (a-2) btt^o 

[0026] B^rMtt^^^^A (b) £b-cte, 3i^h-^— t^^^y-^— m-ty^hbit 
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t^x^^- ^y^m^v-^— m-ty^bfabw. ^xb-?— ^y^m^v 
^—m^^>b^m^iiLtvx9o^/u%^m(D^<—^^uy^^^ 

^^b^—^y^m^V-^— m±?? t >b<Dmf&m&<D90*:sv>%SX±.tfs<— 

^X3&uy^l/X&%f)^tc\W£j&^4iLb\^X90^/l'%^ffi<Ds<— /^Xi3rV7jZ/%; 

^^y^m^Tu^^Ht^V^— (b-3) &&tf bftZo 
[0027] #^-7;wtP7 5 'i^ (a-i) £UTJ3\ yf—Vf^y/v^ry^Y (vdF) ^ky^m 
=?J*s ^b^y/^ti^^-u^(TFE)/'y°vi\i 0 u^^y^=f^ ^byy/^^^^ 
> (tfe) /^tw/t^y^^/v^^K (vdF) 3&yym=fJ>^ ^ui//^. 

^^^/P^-n^trtV^ (HFP) %kyvm=f&. xfi/y/^t7;^n7otfky ( 

hfp) y\f=-])^>y^94b^ (vdF) Myv^J*. ^u^y^^y^uy^u 

tV^(HFP) /Tbyy/^Jrv^^lsiTFE) IkyyM^J*, y/u^rxiiyV=i—>%ky 
[0028] If— y^^^/^^K^^y^^A^H:, tf~y^l<7/M-9>fK45~ 85*^%^ 

^h^^y^m^-y^b^—^m^^^o ^f*l<{*. if-y^v^/v^-rKs 

0-80^-%^ lf-y^V^/^^K^*m^^^^<^l®(DfttL<D^»#: 

[0029] tf^y^^/^^K^*M^^tg^^<^ia©mcOJ^*#:^bTf*, fc£;t 
^h^7/W^-ooc^-v^(TFE), ^nohy^/V^-ci^^i/^^TFE). V)y^n 
^^^/P^-ci^atV^(HFP), by^M^tz^atV:^ -rh^/l^n 
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-7>V%-xi (-T;v5r;V\?=.;V^-—7-;V) (PAVE) % 7yfb^=A*if©^7y*# 

fe^o z.tib& : tti : etim&x\ $fc^ ^MKm.^^xm\^^^t^x^ 0 

[0030] Afrtfjft^ A^LTte, VdF-HFP^^, VdF-HFP-TFE^^A x VdF— CTF 
E^=*-^ VdF-CTFE-TFE^=?A^if^^ o 

[0031] ^h^^/V^-noi^i/V/^ntV^^^^^^A^ft, Th^/^u^U>45— 

[0032] ^M!TO&^;tSlii*fr£b-rte, fc£;Ui#<k¥5-63482^£$R % #W¥7-3 
16234-^^#(ClE«$nTV ^Z>£yfj;/<— -7;VJrTi (6, 6-VWD-6-3— K-3-^" 
*r-f--l-^*c±^) Z7;V^rn (5-3— 4^©3|>3lf 

4-505345^^, #^5p5-500070^^^|E^$tl/TV ^£5&^7V^-^ 

[0033] raxb©^— 7y^n^5/^=r^ (a-l) «\ ^^^Btit-rsr^^tSo 

[0034] ^/l^ia^y 3(1 ( a -2) tl/tft, ^h^^/^n^^l/^/^-?— (T 

^rY^ / /^-7 ;v^rxi (T/i^/i^fc^/i^— ^/v) <D#1/&J3\ 50—9 

0/10— 50^/^%-e&5^£riW3;lXx <fc90£L<te, 50— 80/20— 50^/V% 
Xm, ^-^IX^ 55-70/30-45^V%-efcSo IMg&{i£r-£;t5 

^^J-LT. 0— 5*t/l'%XhZ>Z.k7!)W£L<. 0— 2^/k%T*fc5^£/5\£i9£H;Ll> 



[0035] ^(Dm&to^—y jv^rti (T/v^/nf—yi^— tl^xn, fctx.it^—y/^ 
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[oo36] mmi$®L* j *z-zmmfcbvxi^ tcbx.it. —hb&ud : 

CX 1 =CX 1 -R 1 CHR 1 X 2 (1) 

2 f 

3 f 

3 

CF =CFO(CF CF(CF )0) (CF ) -X 3 (2) 

2 2 3 m 2 n 

, mm&tvxmm~tz>z.ttfx%% 0 

[0038] ^^^yv^-n^^m^ (a-2) {3. mmiZ.£V§m-r%Z.b&X$Z> 0 
[0039] ^^^^^~^/^n^^rfA(a-2)0^#:#i|i:UT^. 5^^^97/24381 
^<>yU^K #<^Bg61-57324^#, #^4-81608^^, 4#4^p5-13 

[0040] o^M, ff&RTiH^S'ifi^-k (b) ^^^#7Ciri/^Mb^y^— (b-1) 
K^xnW-t&o 

[0041] £-f x 319* ttS^yJfcstfy-v— «"fe^^htCoV^ttM*#-5. x^W- 

J^Tx ^L<«0 < CWTT^5o J e:0#^^(D90^/^%i^±S:«^!fe-r^^^ 0 w^ 

^^/W^-nT'nfcV^ — $£5£ (3) : 

CF =CFO (CF CFYO) -(CF CF CF O) — R 2 (3) 

2 2 p 222qf 

OCT. Ytt, F*fcfiCF 3 . R 2 }*. fcmWa—5<Ds<—7/>*uT/l>*c/l>>m. pf*. 0 
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[0042] ^^h^r— tfr^s/fjlztfy-e— m^^h^m0.-f-^<— AO^yfil^D 

[0043] ^^h^—tt-^y^^^y^— ^■fe^^h<D0*LV^J^LT^, ^h^/l^-d^ 

>V*;VTd=.>V^.—*7-?V) (Dm$&&. 50— 85/50— 15^e/l-%-e3bl9. 

^■fYMKMVX, O— 5^/W%T*fc3:i£tfW3;U/ \ 
[0044] fc£;Lk?, —HB&.U) . — ^(2)T?^$^J: 

[0045] o#'^ % #^^h-^— ti-^y^^^y^— ^-fe^^h^oV>TtaKi--5 0 #f^7 

— ^Vsfruy^bLXfe, tLbx-tfrrY?? ;v^ru^^> \ funVyy ;v^rn^^-u 

♦ 

CF=CF(CF)X 4 (4) 

2 2 r 

[0046] #^^h^~ tt-^y^^^y-^— m*? *i/h%:ffi$tfrZ>/*— 

v*is7^^<Dmf&^&bmm&h<D&&ifbth%o 

[0047] ^x7jxhv-tt^7yg#yv-i-fe^yh(D»*U^JtL-rij:, ^h^y/^ 
n^.^l/^85— 100^/1^%, ^tf— j|£5£(5) : 

CF =CF-R 3 (5) 

2 r 
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(5^ % R 3 te, R 4 £fcte-OR 4 -efc9. R 4 }^ ^*|fel-5©/^7/l/to7;l^;Hi 
f f f f 

[0048] -^^^^^Tn-fei/^Hb^y -e— (b-2) Kol ^T^^-T5„ 

[0049] rof^©X7^^^^7yi^^-it^yMj: % S5ffi^7y*#7C-fe^ 

^wb#y-*— (b-D icov ^xmmvtch<Dtmw£\< \ 

[0050] ^ai^h-r— tt^7y*#y^— m^^b<Dm^iS.tVX^ M^f^tV 
*?4h\ 7yit\?~A'^ bV7A**v*x&'l'>'s (6) : 

CH =CX 5 -(CF ) -X s (6) 

2 2 s 

CH =C(CF) t£¥<DUftZ7ymk*y/74>t£l£1£ibtfhhZ> < , 

2 3 2 

[0051] Wt^ ZLtib<D)&mfcbi&m& Rltfefc^i^ /ntvy, ifrffctrrvK tf~/Pcn 

[0052] offl^ ^5/^#7n-fe^>-Wb^y^— (b-3) ICOV vrtftWTSo 

[0053] -^^^m^TC-fe^^h^^y^— (b-3) m^iym^V^— 

[0054] m^h^— ^^-/^jKy^— m^y^bU, mf&$MfctUX90*/\'%m 

Tte\ HUIS^^^#5c-fe^^Mb^y (b-1) <D^^— /Na^-W^>^(D« 

[0055] ^^ym^Tn^^Ht^V-^— (b-3) l<l:}oit5#^;*h^— l^^s/Hf tf?y-v 
— m^f^bte, ftf^bfc-^^5/^#7n-fe^^Hb^y-v— (b-l)^fcf*(b-2) K 
^{t^#^^h-^~t^^^^y^--^^^hi:I^CT*J;v\ 

[0056] m *sm&'?ym=?j* (b) ^^w— tt^-^^^y ^— m-ty^b 

tc^yym&^y^bfctfy^—xhz^btmmxhZo 

[0057] ^x\ m*sMi±7ym=fj* (b) ©js^s^ltw:, &^©«* (D^mammx 
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[0058] i?^^Mb^(:?^^fb^)t>i^C ^S-c^MUW^-fe^^Hb^y-^ 

— i>mbtlZZ.kfrb. #<^BS58-4728-^^, Mfr^XMiVol. 49, No. 10 

, 1992) sEa^v ^^B^m^mm^m^^titczf^y^m^y^m^ 

[0059] m?*^— < tt^73*W*!J'V— gtfe^VhH:, 7yg^ Atf>§!£jt8c£LX^£n<D3 

m&&nt£?jjm&foif btiz> 0 mmir^3^m^m<DRmmtL.x^ tctx. 

fi. 1, 3-^3— }?s<—7;v3rxi-7n/^^ l, 4-^a— F>«— 7 )VOrxizf $1/ ^ l, 3- 

^3— K-2-^ntu-?— ^/Vc^n^n/^ l, 5-5*3— K— 2, 4-^on/-?-7;Vt 
a^V-^i^ 1, 6-5^3— K'<— ^/W^-ci^^^V, l, 8-^3— F><— y/u^rxijlr^ 
>\ 1, 12-5^3— K^— ^/l^nK^^&im, 16-^3— R^—^/i^n-^lJ- 

5*a— Kp^. i, 2-5*3— K^^asfctf (bttSo rj-b^fc^tt, 

-e^fflbT^C ffi2te»*^Tteffl1-3£fct>-C#5, te6»-efe, l, 4-5*3— K 
[0060] ^<£> £5 l-UT#^;ft,5^;* W— ti^^xKy ^r— m~Zy^b<D3&$Ufrte/< 
[0061] ^K(-*5{t^cn^h-v— -|4^5/^7Ky^— m±?*>'b<DW&Vtef3'fZ>7'i? 

zh(Dxx\ \ ^tbhcom^miMmm^xxrmm^mmitm^hmcryit^m 
mfci*&$>9. »ia^^mit^\ti.xmmkT^^MAPs)^if btiz> 0 aps 
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yo&<Dtt*3-<D&fab^ 5, 000—750, OOOT*fc5r<htfW*L<U 20, 000—400, 0 
[0063] oV^T% ^cn^h^— tt^7y*#y^— m^^^hCD^y^h^— &S7vmtf 

[0064] nhti^>0^y^h^— tt-fe^Vh<D^5p^J^^-*«x 1, 000—1, 200, 000^ 
£?£L<U <t«90*L<{i3, 000—600, 000-C&5 o 

[0065] ^\,xnhti%m^m£7vm^j>> o>) te^s^ >#y-^— ^h?^ 
^y-^-^-fe^^h^^b^y^-^^^^-r^^T^o 

[0066] #ib*l,3fg& Rliltt^^m^ (b) (^^#^ir^>Mb#y^— ) 

TO±-Cfc5rt;aW*lX, 200-360^^6^^:^ XWiSlA/ \ 
[0067] ;*3£§J§ K&V vCtt, Btf^©J;5^7y^=f^ (a) ^"BTMtt^y^^ (b) bfabKZ 

[0069] *M#JtUTJ3\ ^V^T—^m^Xn, tibx-ii. tf*7^/-/kAF. fcRtz^V^ 
-<^V X 2, 5-^^/1^-2, 5-i^ (t-^/W?— ^-^iy) —=3eih^ s v-J^W^—;*- 
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[0070] hyT^^^ffiv^^^j^u-cfi, T^^rvw^x, hy^^=/^x^^(7) 

[0072] Dfbi] 



R 



R 




R 




(7) 



[0073] (5£<f x R 2 «-SO - % 



\ -CO-, 



1 — 10<D 



2 

ftH;^-NHR\ -NH % -OH^/c«-SH-efeD, R s fi*^Jj§C^\ 7y3RJ®^*fctt 

2 

— iBO^raiS'efcOx £?3;lXteR 3 ^-NH T*fe«9R 4 /5S-NHR 5 -efe-5)T^$tl^t- 

2 



[0074] Mfc2] 



R 




R 




R 



(8) 



\ 



NH 



NHNH 



\ 



NOH 



NH 



) 



[0075] -C^ZtlZ^XT^^Zk&kmm. (9) (10) : 
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[0076] Mb3] 

NH NH 
II II 

H 2 NHN — C — R f 5 — C— NHNH 2 (9) 
[0077] (afcc^ R 5 n$tm%a — 10<D/<—7/l'JrtiT/l'*cU>m), 

f 

[0078] Dfb4] 

NH 2 NH 2 
I I 
HON = C4CF 2 VC = NOH (10) 

[0079] (5£tK nttl — 10(DmW0 

[0080] i< fc:0*LV ^fitatf^LTfct, ^M^3-T57-4-tKci^^7^^^S, 
[0081] Mk5] 





R — v V — R — (/ v — R 4 (11) 



[0082] (5£tK R\ r\ R 4 tei!ftf£tl13C) T^^^Wfctf <b;fr. AfrWKltt, fcWL 
l$2, 2-« (3-T^y-4-tKo^V73i^/V) ^f-^/V^-n^a/^^ (— : fc* * 
(T^Sy^y — /V) AF) > 2, 2-«(3-T^y-4-^/V^7 P h^ ; n=/^)^dr^^/V^-n 
:7°n/-?>\ ^h^T^/^^V, «(3, 4-^T^J7x^A^>^r> % fc*^(3, 4-i?T 
^y-7=c~M tvv % 2, 2-t^(3, 4r J &TSJ7xs=-jb>) ^-$-7 ;V$rxi~7vi;^ , 
2, 2-lf^[3-T5:7-4-(N-7^^/WT5y)7^^/V]^dr-^^V^-T37 B cix^>' x 2, 
2-lf^-[3-T?y-4-(N-^/VT?y)^3i— /Wl^dri^-^/V^-n^nx^^, 2, 2- 
t^-[3-T5:y-4-(N-^/VT$y)7ai^^]^dri^>'/P^-ci7 P ci/-?^ > 2, 2-« 
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[0083] &flraB)£>S&&D*ra\ oi^h-r— 100mft$Pl-*j"LT, 0. 01— lOMMUX'foZZ. 

[0084] tfy*—;vm&^<D%m%}mb\^xfe. #a<D4»r>*e~#.MiL 4^^^^ 

n^A^ny h\ ^<y^7x^ (swvvrsy) *^*=i^A^ny k*^©4»>kx 

1, 8-i/Tlffc:^>ycz[5. 4. 0]-[»^-7-^-^^(D^^T5^^^^ff 

o 

[0085] x-?— ^-=¥^-rK^M^o^H«j^J^bT{*. hvrv^>T^u—h, hyry/wy^ 
tjsu'— mtaick ny^ (^ry/vT^^-s-hyr^v) , hvrv^^r^h, n, n 

-^Ty/VT^y/VT^K, ^r^Ty/Mm*A'T5K, N, N, N' , N' -7^Ty/l- 

k 2,4,6-hyt^/vy^/i-by^n^^>' x by (s-y/i^v^^^-y^i/^) ^r^v- 

y i/TZZU— h (TAIC) aw^Lv \, 

[0086] $$M®]ftl<DWjaAlZ. ^i^h^—lOOMSgP^^j-LT, 0. 01— 10M*gBT?fc«9 
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[0087] £«b^ 3^S> mm, v-— /H£<£>^«b, *-^7y^^ ^js^fb^^oMs 

/W£LV\, JUfctttett, &JRSHttB>£LTtt:, ®tfbTA^^ BMb-^te"*.* 

[0088] zJrih<o%Wti<nW*Mmz^m&^7*Y^— iooM*g&te:*jVC l— som 

[0089] ipxib^j, mm . 7km\&^>v&<n£5te&m7kffltmftz&&&m<o § 

[0090] *fil©v'-;^}i, VaTD$!^75£tT T*fc«9 , d^oS'sTARS #40— 100 

[0091] ^JS^LTte. TVV^^ *>y=U^ ^yhV^J^H &2bif hfo. Zrtiseti 

[0092] &miZfc\Z&mk&*fafrh*£Z>=i'-- T^ym&g&fe. 0. 005—l » mX&>Z>Z.k 
i&W^LC 0. 005—0. 5/im-Cfe§r^^J;l90^UV\ ^>y&<D&&&* 0 
. 005 M mfcii-CfcS^ W^X-^^V^fc^tt^^-e^vMMlRl^ 

lMm^i:, ix— /i4t<^^iltre#ftv^c#>, ^®^»^X^5r 
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[oo94] -t^tv- Tr^vmz xzmmmwkvxn. wmmt^mm. wm. n 

[0095] *fd, T^y-tzmic. mtmm%77^Tvis^yt£biz£V)mm&mir 

z>zb&, ^~^>ym<Dmm\&*mft%±.xm-i£\^\ 
[0096] &mtt.\-z&mik&wfabt£%=i— ^^m^mmm^-r^thx^ 

o %—mtvx. t/v^^a, m~mt\^x. &<D2mfrhizz>^—*rryy 

h%^-T^yttm<Dmmmzm'bmz&£tt^bfrx%z> 0 

[0097] #3S§PJO;X~/l4*<^#;®#^ 

, JIS K5600<D^g g T-^i(lmm^/lOO @ ) ^XmfeZfo&fc.WtfPrb^ 

—^>-^mb(Dmmm^5oxioo^Tb^mm&xmmL'X^^b^m^< 

— MJ¥£2mm. 15mm X 15mm) HiS<Of$C03- ^^J^riSLfc&<Z)-e&>6 

o 

[0098] */c, *^^OiX-/V#<D^®^)|Sf^^M^c{i^M^^/;»^^S=i--^^^ 
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[0099] IB 

mmmm-.mnmxf^y^ptmm model csr-02 c m) ^xum 

#t£T— J* 146. 648/111111 

Xrr— i?&8t 3. 0^ 

ffljgmg. 10. O/zm/s 

ffiMfiVJUiMlg. 75. 31mN/mm 

MhM$& 79 nm 

mmm&wt 3oh z 

[oioo] rr-c% ^fvx^y^mtte, mtii±fcftm£ftf^ mztn » mur<D&m 

[oioi] ^i7oxi775/^^T*«, ^sw^^^-^^^^^tt^aa^-rsr^^ 

[0102] *mW<D^~-sUWZ. TSE^#TT% O „ CF , NF ^^^fh^fimM^ti 

2 4 3 

B#<£>m*^c4>4^ ^-ClM4%^TT*$>5r^^W*U<, o. im*%^T-efc5 
[0103] is 
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